Confocal fluorescence endomicroscopy of the human airways.
Confocal endomicroscopes aim at providing to the clinician microscopic imaging of a living tissue. The currently available microendoscopic devices use the principle of confocal fluorescent microscopy, in which the objective is replaced by an optical fiber and a miniaturized scanhead at the distal end of the endoscope or by a retractable bundle of optical fibers. Such systems have recently been applied to the explorations of several organs, including the gastrointestinal tract, and more recently to the proximal and distal airways in vivo. Respiratory fluorescence microendoscopes use 488 nm or 660 nm excitation laser light and thin flexible miniprobes that are introduced into the working channel of the bronchoscope. The devices have a lateral resolution of 3 microm, a field of view of 600 microm, and produce real-time imaging at 9 frames per second. For in vivo imaging, the miniprobe is applied onto the bronchial wall surface or advanced into a distal bronchiole down to the acinus. In nonsmokers, the 488-nm excitation device images the autofluorescence of the elastin that is contained in the basement membrane of the proximal airways and that participates to the axial backbone of the peripheral interstitial respiratory system. In smokers, a specific tobacco tar-induced fluorescence allows in vivo macrophage and alveolar wall imaging. Using 660 nm excitation and topical methylene blue, the technique enables cellular imaging of both bronchial epithelial layer and peripheral lung nodules. This article reviews the capabilities and possible limitations of confocal microendoscopy for in vivo proximal and distal lung explorations.